Maternal deprivation (MD) in early life affects the development of the brain, causing cognitive losses in adulthood. Oxidative imbalance may be one of the factors that trigger these deficits. Therapies with antioxidant components, like green tea from Camellia sinensis (GT) has been used to treat or prevent memory deficits in a variety of conditions related to oxidative stress. Here we demonstrate that memory deficits caused by MD can be prevented by GT antioxidant activity in hippocampus. Pregnant female rats were used. Her puppies were submitted to MD and intake of GT. Recognition and aversive memory were evaluated, as well as hippocampal oxidative status. Data showed that MD prejudice short and long-term recognition and aversive memory and that GT protected memory. Hippocampal reactive oxygen species levels were increased in MD rats; this increase was avoided by GT supplementation. GSH was decreased on hippocampus MD rats. GT did not avoid GSH decrease, but promote the increase of total antioxidant capacity in MD rats' hippocampus. In conclusion, GT protects against memory deficits related to MD, and one of the implicated mechanism seems to be the antioxidant effects of GT.
Introduction
The first weeks of life are critical to neurodevelopment, thus adversities in early life can cause deficits in brain development [1] . Earlylife maternal deprivation (MD) is considered a severe type of stress and promotes damage in different systems, which can remain until adulthood [1, 2] . There is evidence showing that MD is related to anxiety-like behavior [3] , depressive-like behavior [3, 4] , deficits in learning and memory [5] , and neurodegenerative diseases, such as Alzheimer's disease [6] and Parkinson's disease [7] .
The molecular events involved in MD are not completely understood, but there is evidence that stressful events in early life can promote numerous molecular cascades, leading to increased blood-brain barrier permeability, alterations in brain morphology, neuroinflammation and neuronal death [8] . An oxidative imbalance increases the susceptibility of brain tissue to damage induced by molecular cascades [9] . Thus, studies that aim to elucidate the biochemical cascades involved in MD and seek treatments that can minimize the brain damage and deficits in this condition are important.
One of the most important structures related to learning and memory capacity is the hippocampus [10] . Changes in antioxidant capacity, levels of free radicals and other parameters of oxidative status in the hippocampus have been found in conditions of MD stress exposure [11] , indicating that this type of stress response leads to increased production of free radicals in the hippocampus and oxidative stress [12] . In these conditions of hippocampal oxidative imbalance, learning and memory deficits are common [13] .
Therefore, supplementation with antioxidant compounds has been studied to prevent memory deficits associated with oxidative imbalance [14, 15] . Green tea has great antioxidant potential, mainly due to the presence of catechins, such as epigallocatechin gallate, epicatechin gallate, epicatechin and epigallocatechin [12] . In addition, green tea is an easily accessible product with no reported side effects. Studies supported that green tea EGCG is beneficial to health, considering its anti-inflammatory [16] and antioxidant activity [17] . Considering that EGCG is the major catechin of green tea, some authors have studied the neuroprotective effects of the administration of a green tea mixture in brain injuries, and they have demonstrated that the use of green tea has a potential neuroprotective effect in several brain injuries, such as stroke [14] and Alzheimer's disease [16] . In stroke, our group verified that GT promote neuroprotection when administrated by a long or a short-time period (8 weeks or 10 days) [14, 18, 19] ). We verified protective effects of this tea both on ischemic as on hemorrhagic stroke, avoiding different memory and motor deficits by mechanisms that include the oxidative stress ameliorating [14, 18, 19] . However, we did not identify any previous research that investigated the use of green tea for the prevention of oxidative damage and memory deficits associated with MD.
Here, we demonstrate that maternal deprivation causes both shortand long-term memory deficits and hippocampal oxidative stress and that green tea supplementation can prevent the memory deficits and partially ameliorate the hippocampal oxidative imbalance observed in MD.
Material and methods

Animals and experimental design
Pregnant female Wistar rats were obtained from the Central Vivarium of the Federal University of Santa Maria (RS/Brazil). All animals were maintained on a constant 12-h light/12-h dark cycle (lights on at 7:00 a.m.) at a controlled room temperature (22 ± 2°C) and air humidity (60 ± 10%). Pregnant females were individually housed with sawdust bedding with food and water ad libitum. The day of delivery was considered day zero. At postnatal day 1 (PND-1), the MD protocol was initiated with half of the pups until PND-10. Animals were weaned at the age of 21 days (PND-21) and housed in regular cages with 4 animals per cage. Only the males were used for the following experiments. The females were assigned for use in other ongoing projects. All experiments were conducted in accordance with the principles of laboratory animal care (NIH publication no 80-23, revised 1996) and were approved by the Institutional Animal Care and Use Committee of the Local Institution.
The male rats were divided into four groups: (i) control, in which rats were not submitted to any intervention; (ii) deprived, including those rats submitted to MD as described below, without any additional intervention; (iii) green tea supplementation, in which rats received green tea mixed with drinking water from PND-21 to PND-80; and (iv) deprived + green tea supplementation, in which the rats were submitted to MD from PND-1 to PND-10 and received green tea mixed with drinking water from PND-21 to PND-80.
Rats from the four groups were submitted to behavioral tests starting on PND-81 as follow: open field, elevated plus maze, hot plate, object recognition, and inhibitory avoidance. After behavioral testing, the rat brains were isolated, and the brain tissues were dissected (bilateral hippocampus) for use in the biochemical tests. Fig. 1 summarizes the experimental design.
Maternal deprivation
Female Wistar rats were maintained in individual boxes until the delivery day (considered day 0). Rats from groups (ii) and (iv) were subjected to maternal deprivation (MD) for 3 h per day from PND-1 to PND-10, always during the light portion of the cycle (09:00 a.m. to 15:00 p.m.). The MD protocol consisted of removing the mother from the residence box to another room. Pups were maintained in their home cage, and while the mothers were absent; the room temperature was raised to 32°C to compensate for the loss of the mother's body heat [20] . At the end of each daily deprivation session, the mothers were returned to their home boxes. Rats from groups (i) and (iii) remained in their resident boxes together with their mothers during the first ten days of life, while the boxes were not regularly cleaned. From PND-12 forward, they were not regularly cleaned, according to a standard laboratory routine (3 times a week) [21] . On PND-21, the animals were weaned, and males were maintained in groups of 4 in plastic boxes with food and water ad libitum, similar to all the other animals in our animal housing facility. This specific protocol was chosen because, in previously studies, any alterations were verified in anxiety and other control behavioral parameters that could interfere in memory testing [5, 20, 22] .
Tea supplementation
Rats from groups (iii) and (iv) received green tea mixed with drinking water (13.33 g/L), as previously described in the literature [14, 23] . The teas were purchased from a local supplier (Madrugada Alimentos LTDA, RS, Brazil) and were prepared daily with water boiled to 90°C, brewed for 3 min, filtered, cooled down and protected from light with aluminum foil, and were administered at an ambient temperature.
The intake volume for each day was monitored, and the mixture was analyzed by high-performance liquid chromatography (HPLC system YL9100, Young Lin, with diode array detector) to determine the presence of catechins (Table 1) .
Control behavioral tests
During all behavioral tests, all the experimenters were blinded to the groups' treatments.
Open field (OF) test
The OF apparatus consisted of a 40 × 50 × 50-cm open arena painted white, with the exception of the frontal wall which was made of glass. The floor was divided into 9 equal rectangles by black lines; line crossings were used to evaluate locomotion. The number of rearings performed by each animal was used to evaluate exploratory activity [24] . The rats were individually placed in the arena and observed during a 5-min session.
Elevated plus maze (EPM) test
To evaluate anxiety states, which could affect the results of the memory tests, rats were exposed to an EPM. The apparatus was located 60 cm above the ground and comprised two enclosed arms facing each other and two open arms, each measuring 50 × 10 cm. The closed arms had also 20-cm high sidewalls. The time spent and the total number of entries into the open and closed arms were recorded over a 5-min session [21] .
Hot plate (HP) test
To analyze the sensitivity/pain threshold of the rats, we used an HP test. This protocol consists of placing a rat on a heated metal plate and registering the time to withdrawal of the paws, and a ceiling of 20 s was imposed [25] . Fig. 1 . Experimental design. Day 0 was considered the day of the rats' born. On day 1 the MD protocol was initiated with half of the animals. Subsequently, each group was subdivided in two subgroups, with and without green tea supplementation. On day 81 the memory and control behavioral tests were started, following by the biochemical testing. 2.5. Memory tests 2.5.1. Object recognition short-and long-term memory Recognition memory was evaluated through the object recognition (OR) test using a 40 × 50 × 50-cm open arena as described elsewhere [26] . All animals were habituated to the experimental arena in the absence of any specific behavioral stimulus for 20 min/day for 4 days. The objects used in the training and testing sessions consisted of metal or glass and were fixed to floor of the arena. On the first day after habituation, animals were placed in the arena containing two different objects (named A and B) and were free to explore for 5 min (training session). The rats were tested 3 h later to evaluate short-term memory (STM) and 24 h later to evaluate long-term memory (LTM). During the tests, one of the objects was removed, and a new object (C) took its place. The rat was then placed in the arena for five min. The positions of the objects (familiar or novel) were randomly permuted for each experimental animal, and the arena was always cleaned between trials. Exploration was defined as sniffing or touching the objects with the nose and/or forepaws. The time spent exploring each object was recorded by an observer masked to the treatment and expressed as a percentage of the total exploration time measured in seconds.
Aversive short-and long-term memory
To evaluate aversive memory, rats were trained in a single trial, step-down inhibitory avoidance (IA) task using a 50 × 25 × 25-cm plexiglass box with a 5-cm high, 8-cm wide, and 25-cm long platform on the left side of a series of electrifiable bronze bars, which made up the floor of the box. For training, rats were gently placed on the platform facing the left rear corner of the training box. When they stepped down and placed all four paws on the grid, a 2 s/0.6 mA scrambled foot shock was delivered. The tests were administered at 3 h and 24 h after training to evaluate the STM and the LTM, respectively. During the test, the rats were placed on the platform again, and the step-down latency was measured. A ceiling of 300 s was imposed on the step-down latency [27] .
Biochemical testing
During all biochemical tests, all the experimenters were blinded to the groups' treatments.
Tissue preparation
Rats from all groups were euthanized 24 h after the end of the behavioral experiments. The brain was removed, and the bilateral hippocampus was quickly dissected out and homogenized in 50 mM Tris HCl, pH 7.4 (1/5, w/v). Afterwards, samples were centrifuged at 2400g for 10 min, and the supernatants (S1) were used for the assays.
Reactive oxygen species (ROS)
The ROS content was assessed with a spectrofluorimetric method using 2,7-dichlorofluorescein diacetate (DCFH-DA). The sample was incubated in darkness with 5 μL DCFH-DA (1 mM). The oxidation of DCHF-DA to fluorescent dichlorofluorescein (DCF) was measured for the detection of intracellular ROS. The formation of the oxidized fluorescent derivative (DCF), measured by DCF fluorescence intensity, was recorded at 520 nm (480 nm excitation) at 30 min after the addition of DCFH-DA to the medium. The results were expressed as the percentage of control in AU (arbitrary units) [28] .
Lipid peroxidation by TBARS
Lipid peroxidation was evaluated by the TBARS test [29] . An aliquot of S1 was incubated with a 0.8% thiobarbituric acid solution, acetic acid buffer (pH 3.2) and sodium dodecyl sulfate solution (8%) at 95°C for 2 h, and the color reaction was measured at 532 nm. The results were expressed as nmol of malondialdehyde (MDA) per mg protein.
Glutathione (GSH) levels
Glutathione (GSH) levels were determined fluorometrically. An aliquot of the homogenized sample was mixed (1:1) with perchloric acid (HClO4) and centrifuged at 3000g for 10 min. After centrifugation, the protein pellet was discarded, and free GSH groups were determined in the clear supernatant. An aliquot of supernatant was incubated with ortho-phthalaldehyde, and fluorescence was measured at an excitation wavelength of 350 nm and an emission wavelength of 420 nm [30] .
Ferric reducing/antioxidant power (FRAP) assay
Briefly, 50 μL S1 was added to 1.5 mL of freshly prepared FRAP reagent (300 mM acetate buffer (37°C) (pH 3.6), 10 mM HCl, 40 mM TPTZ and 20 mM FeCl3 ·6H2 at the ratio of 10: 1: 1) in a test tube and incubated for 10 min at 37°C. The absorbance of the blue color complex was read against a reagent blank (1.5 mL of distilled water + FRAP reagent at 50°C) in 593 nm. The FRAP values were expressed as nmol of ferric ions reduced to a ferrous form/mg tissue [31] .
2.6.6. Acetylcholinesterase (AchE) activity
The AChE activity was assessed by the Ellman method [32] . The reaction mixture was composed of 100 mM phosphate buffer pH (7.4) and 1 mM 5,5′-dithio-bis-2-nitrobenzoic acid (DTNB). The method is based on the formation of a yellow anion, 4,4′-dithio-bis-acid nitrobenzoic, after adding 0.8 mM acetylthiocholine iodide. The change in absorbance was measured for 2 min at 30-s intervals at 412 nm (SpectraMax M5 Molecular Devices, CA, USA). The results were expressed as micromoles of acetylthiocholine iodide hydrolyzed/min/mg of protein. Proteins were measured according to Bradford [30] using bovine serum albumin as a standard.
Statistical analysis
Data were assessed for normality of distribution using the ShapiroWilk test. OR test results were expressed as the percent of total time exploration spent in each object; the results were analyzed using onesample Student t-test, considering a theoretical mean of 50%. IA results, expressed as the platform step-down latency in seconds, were analyzed using intra-group Wilcoxon test to compare training vs. test. OF, EPM and HP tests results were analyzed using ANOVA. Biochemical results were compared using two-way ANOVA using Bonferroni correction for multiple comparisons. The differences were considered statistically significant at P < 0.05.
Results
Animal weight and fluid intake
The weight of the rats was measured each month, and we noted that weight gain was similar among all groups (P > 0.05; one-way ANOVA; data not shown). The fluid and food intake (chow diet) was also similar among all groups (P > 0.05; one-way ANOVA; data not shown).
Control behavioral tasks
We performed control behavioral tests to verify that maternal deprivation and green tea intake did not change important behavioral parameters that could affect the results of the memory tasks. No changes in exploratory and locomotor activity, anxiety or pain sensitivity were observed (Table 2 ).
Memory evaluation
Object recognition memory
In the OR training, all rats explored each of the two new objects for a similar percentage of the total exploration time (approximately 50% for each object, Fig. 2A and B, P > 0.05). At 3 h after training in the STM testing session, control rats explored the novel object (C) significantly > 50% of the total exploration time (P = 0.002, Fig. 2A/  control) . However, the MD rats spent approximately 50% of the total exploration time exploring each object (P = 0.91, Fig. 2A/deprived) . The rats supplemented with GT explored the novel object (C) significantly > 50% of the total exploration time (P = 0.03, Fig. 2A /green tea). GT did not prevent the recognition STM deficit associated with MD since the MD and supplemented rats spent approximately 50% of the total exploration time exploring each object (P = 0.224, Fig. 2A /deprived + green tea).
In the LTM test at 24 h after training, control rats explored the novel object (D) significantly > 50% of the total exploration time (P = 0.002, Fig. 2B/control) . However, the MD rats spent approximately 50% of the total exploration time exploring each object (P = 0.90, Fig. 2B/deprived) . The rats supplemented with GT explored the novel object (D) significantly > 50% of the total exploration time (P = 0.009, Fig. 2B/green tea) . GT prevented the memory deficits associated with MD since the supplemented rats were able to distinguish between the familiar object and the new object (P = 0.0009, Fig. 2B / deprived + green tea).
Aversive memory
In the IA training, all rats had a low step-down latency time ( Fig. 3A  and B) . At 3 h after training in the STM testing session, control rats exhibited a significant increase in the latency time when compared to the test latency (P = 0.001, Fig. 3A/control) . However, the MD rats did not exhibit this increase (P = 0.80, Fig. 3A/deprived) . On the other hand, the rats supplemented with GT showed an increase in the latency time (P = 0.03, Fig. 3A /green tea), and GT was able to prevent the short-term memory deficit caused by DM since the deprived rats supplemented with GT exhibited an increase in the latency time (P = 0.02, Fig. 3A /deprived + green tea).
In the LTM test performed at 24 h after the training, control rats showed a significant increase in the step-down latency time (P = 0.0001, Fig. 3B/control) . The MD rats did not exhibit this increase (P = 0.07, Fig. 3B/deprived) . However, the rats supplemented with GT showed an increase in the latency time (P = 0.01, Fig. 3B /green tea), and GT was able to prevent the long-term memory deficit caused by MD since the deprived rats supplemented with GT exhibited an increase in the latency time (P = 0.0005, Fig. 3B /deprived + green tea).
Biochemical testing 3.4.1. Hippocampal reactive oxygen species (ROS) and lipid peroxidation
Pro-oxidants measurements were made in hippocampus because this tissue was directly involved on memory processes, so any damage in hippocampus should be related to memory deficits. Maternal deprivation caused an increase in reactive oxygen species on hippocampal tissue ( Fig. 4A/DCFH ; P = 0.001), which was prevented by green tea supplementation. There were no differences in the levels of hippocampal lipid peroxidation between the groups ( Fig. 4B/TBARS ; P = 0.22).
Hippocampal GSH and ferric reducing/antioxidant power (FRAP) assay
Antioxidants measurements were made in hippocampus because this tissue was involved on memory processes, as previously mentioned. Maternal deprivation and green tea supplementation promoted a decrease in GSH levels on hippocampus (P < 0.05; Fig. 5A ). Maternal deprivation did not alter the hippocampal total antioxidant capacity (P > 0.05), but when associated with MD green tea increased the total antioxidant capacity of hippocampus (P = 0.0043; Fig. 5B ).
Hippocampal acetylcholinesterase activity
AchE activity was measurement on hippocampus because the hippocampal cholinergic system integrity is essential to memory processes. No changes in hippocampal AchE activity were detected ( Fig. 6 ; P = 0.94). Fig. 2 . Effects of MD and GT supplementation on short and long-term memory evaluated on object recognition task. Maternal deprivation impairs short and long-term OR memory. GT prevents long-term OR memory deficit. Animals were exposed to two different objects (A and B) for 5 min in a training session. In the test session rats were exposed to a familiar object (A) and to a novel object (C) during 5 min. A. Short-term memory was measured 3 h after the training. B. Long-term memory was measured 24 h after the training. Data (mean ± SEM) are presented as the percentage of total exploration time. *P ≤ 0.05, Student t-test, considering a theoretical mean of 50%.
Discussion
Our results demonstrate that green tea treatment is able to prevent recognition and aversive memory deficits related to maternal deprivation. In addition, GT circumvents decreased ROS and improves, partially, the antioxidant defenses (increases the total antioxidant capacity in MD rats). According our best knowledge, this is the first investigation regarding the use of an exogenous antioxidant to prevent memory deficits related to MD.
In a previous study [22] , our group demonstrated that MD causes deficits in both short-and long-term memory in different tasks, and that these deficits could be related to brain oxidative status since a disruption in the oxidative balance was detected, as confirmed here. Some previous studies have shown a relationship between memory deficits and oxidative stress [12, 14] , indicating that the imbalance of antioxidant and pro-oxidant markers causes oxidative stress and damage in important regions of the central nervous system related to learning and memory, such as the hippocampus [10] . Similar work also demonstrated that certain types of stress in childhood can increase ROS in several tissues, such as the brain, and affect brain development, which makes the brain more susceptible to neurodegenerative diseases [33] .
Considering the oxidative stress in the brain, several strategies have been investigated in different models of brain injury to find effective treatments that can block the consequences of neuronal oxidative stress. In a study performed by Zamani et al. [34] , the authors showed that olive oil exerted protective effects in the CA1 region of the hippocampus by preventing increased oxidative stress after an ischemiareperfusion injury in the brain. In regard to green tea, Xu et al. [35] showed that the use of green tea improved not only the oxidative imbalance caused by cerebral ischemia but was also exerted beneficial effects through the modulation of anti-inflammatory levels. The use of antioxidant agents to prevent memory deficits related to oxidative stress is very common and is not restricted to natural compounds with antioxidant activities. In a previous work, our group demonstrated that aerobic exercise on a treadmill can reverse memory deficits related to MD and oxidative stress and associated damage in the hippocampus and prefrontal cortex [22] . Physical exercise is an interesting and wellknown neuroprotective strategy, but it is important to consider that exercise requires time and public adhesion (i.e., the cooperation of patients, in the case of human), which suggest that physical exercise is not always the best strategy. On the other hand, green tea is cheap and easily accessible, and its inclusion in the diet does not demand very significant lifestyle changes.
It is important to consider that there are many mechanisms that can explain the deficits induced by maternal deprivation. Although some studies place a strong emphasis on the proliferation of cells in the hippocampus after oxidative stress [36] , the increased production of ROS, altered antioxidant enzyme activities, and the increased DNA breaks index [37] after maternal deprivation are probably not the only mechanisms involved. Here, GT was able to partially prevent short-term memory deficits and completely block long-term memory deficits in recognition and aversive memory tasks. We only investigated the mechanisms related to oxidative stress since the antioxidant properties of GT exert the most pronounced effects. MD increased ROS levels, and GT prevented this increase. Additionally, MD decreased GSH, but, although previous work using other models of brain injury or elderly reported effects of GT on GSH [12, 14] , we are not able to see it in the MD rats. Additionally, the group non-deprived and supplemented with GT presented a decrease on GSH levels, which is not expected, but could be explained considering that antioxidant supplementation not always have a consistent effect as vitamin C and E [38] . According Khan et al. [39] GT extract treatment alone increased SOD and catalase levels in renal cortex, but caused a reduction in the levels of total thiols [39] . The apparent negative effect of exogenous antioxidants may be due to a decrease on rate of synthesis or uptake of endogenous antioxidants [40, 41] . Besides, the increase on catechins availability to cells can increase the total antioxidant capacity, once catechins are able to scavenge a host of oxygen, nitrogen, and chlorine radical species, which Fig. 3 . Effects of MD and GT supplementation on short and long-term aversive memory evaluated in IA task. Maternal deprivation impairs short and long-term aversive memory. Green tea administration avoids these deficits. Rats were trained in IA and 3 h (A) or 24 h (B) after were tested. Bars represent median ± interquartile range of step-down latencies. *P ≤ 0.05 Wilcoxon test to compare training vs. test. Fig. 4 . Effects of MD and GT supplementation on hippocampal pro-oxidant markers. MD promotes increase of reactive oxygen species and GT avoid this increase. The interventions had no effects on oxidative damage (lipid peroxidation). A. Reactive oxygen species (ROS) levels in hippocampus measured by DCFH. B. Lipid peroxidation in the hippocampus assessed by TBARS assay. *P ≤ 0.05, Deprived vs. control group.
# P ≤ 0.05, deprived vs. deprived + green tea group (Two-way ANOVA followed by Bonferroni post hoc test).
include superoxide, peroxyl radicals, hypochlorous acid, and peroxynitrous acid [42, 43] . Surprisingly, no effects of MD or GT on TBARS and AchE were verified, although previous works of our group had described increase on TBARS [22] and AchE activity in MD rats [20] . Most of actual literature related the beneficial effects of GT to its bioactive components, catechins polyphenol and derivatives, which can act as radical scavengers and iron chelators, and had indirect antioxidant effects [43, 44] . We found higher content of epigallocatechin (EGC) and epigallocatechin gallate (EGCG) in our GT. In general, tea polyphenols have potent scavenger action, but EGCG seems to be more effective than other catechins in this action [45, 46] . Specifically, it was previously reported EGCG effectively in reduce ROS levels and cellular death, decrease lipid peroxidation, and elevate antioxidants levels [47] [48] [49] . However, besides the great cathecins content, we need consider that GT also has other compounds with neuroactive effects, as caffeine, that presented neuroprotective effects against several neurological disorders, including Alzheimer's and Parkinson's diseases, according previously researches [50, 51] . Other compound that should be consider is theaflavin, present in some teas from Camellia sinensis; theaflavin can induce decrease in expression of pro-inflammatory cytokines and anti-apoptotic molecules [52] So, the effects of isolated compounds could not be, necessarily, the same from tea mixture, since, in the mixture, we can find different compound with described biological action.
Thus, our results showed that the use of an exogenous antioxidant, GT, prevents hippocampal oxidative stress (ROS increasing) resulting from maternal deprivation, and, unless GT did not prevent hippocampal GSH decrease, it promotes the increase of total antioxidant capacity in MD rats' hippocampus. Most likely, the antioxidant effects of GT should not be the only mechanism by which this tea can prevent memory deficits since anti-inflammatory, anti-apoptotic, and anti-autophagy effects of GT were reported by others [53, 54] and could be involved in the effects observed here.
Conclusion
Green tea from Camellia sinensis protects against memory deficits related to maternal deprivation. The mechanisms involved in this effect seem to be related to the antioxidant properties of the tea since tea consumption prevented increased ROS and promoted enhancement of the total antioxidant capacity in the hippocampus of MD rats. Fig. 5 . Effects of MD and GT supplementation on hippocampal antioxidant markers. Maternal deprivation and green tea promote decrease of GSH levels compared with control group. The association of MD and green tea supplementation promotes the increase of total antioxidant capacity (FRAP). A. GSH levels. B. Total antioxidant capacity measured by FRAP. *P ≤ 0.05 (specific group in comparison to control).
# P ≤ 0.05 (specific group in comparison to deprived group) (Two-way ANOVA followed by Bonferroni post hoc test). Fig. 6 . Effects of MD and GT supplementation in acetylcholinesterase (AchE) activity. Maternal deprivation and green tea supplementation had no effect in acetilcholinesterase activity. P = 0.94 in a two-way ANOVA.
